Sulfatide and GM1 ganglioside modulate the high-affinity dopamine uptake in rat striatal synaptosomes: evidence for the involvement of their ionic charges.
The present study was undertaken to examine the effects of the anionic glycolipids GM1 ganglioside and sulfatide on the high-affinity dopamine (DA) uptake in rat striatal synaptosomes. After 1h of incubation, GM1 stably bound to synaptosomes and modified the activity of the neuronal dopamine transporter (DAT). With 1.2 and 12 microM GM1, V(max) decreased by 13 and 23%, respectively, reflecting a slight reduction of the number of functional uptake sites and K(m) was lowered by 21 and 33%, thus showing an increase of the affinity. Treatment of synaptosomes with 1.2 microM of sulfatide, which possesses an anionic sulfated group, led to a similar decrease of V(max) (19%) than GM1, but to a significantly higher reduction of K(m) (35%). In fact, sulfatide associated to synaptosomes in a 3.5-fold higher extent than GM1. Conversely, when GM1 and sulfatide were replaced by GM1 alcohol and galactosylceramide, respectively, no modification of the DA uptake occurred, although these neutral glycolipids incorporated into the synaptosomes to the same extent as the related anionic compounds.Altogether, these results demonstrate the key role of negative charges linked to the oligosaccharide chains of glycolipids in the modulation of DA transport across the synaptosomal membrane.